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(57) ABSTRACT

A method and apparatus for identifying a Bluetooth connec-
tion between a cradle and at least one handheld data capture
device that includes a barcode reading arrangement or an
RFID reader. The apparatus includes a cradle configured to
accommodate a handheld data capture device detachably
settled therein. The apparatus also includes a connection indi-

cator configured to be activated, 1n response to a find-connec-
tion command, 1t a Bluetooth connection between the cradle
and the handheld data capture device 1s 1identified. In some
implementations, the connection indicator 1s on the cradle
and 1t can be a light emitting diode, a speaker, or a vibration
generator.

11 Claims, 5 Drawing Sheets

50

140
110




U.S. Patent Dec. 3, 2013 Sheet 1 of 5 US 8.600.407 B2

58
54




U.S. Patent Dec. 3, 2013 Sheet 2 of 5 US 8.600.407 B2

FIG. IB



U.S. Patent Dec. 3, 2013 Sheet 3 of 5 US 8.600.407 B2




US 8,600,407 B2

P6—  AMOWIN
¥ITIOHINOD
06
= ¢ 4 —NOILYNINNTTI \ T T 777777777777 3404N0S
M A 29 NIOYN QN LHOITONINIV
= \ranassy sna1 N
’ HOLYNINNT 09— DS - SNITONIIY
oAu » [ 7 N 77 W!!i....mm AV ...I. A
er ATENISSY _ Sam 08
= SN3TONIOVAI _
i " AO
s “
= "
0r
||||||| / ....@“m:i.:.iunn.;... - Zam

U.S. Patent



U.S. Patent Dec. 3, 2013 Sheet 5 of 5 US 8.600.407 B2




US 8,600,407 B2

1

METHOD AND APPARATUS FOR
IDENTIFYING BLUETOOTH CONNECTION

BETWEEN CRADLE AND HANDHELD DATA
CAPTURE DEVICE

FIELD OF THE DISCLOSUR.

(L.

The present disclosure relates generally to handheld data

capture devices including handheld barcode readers or hand-
held RFID readers.

BACKGROUND

Various electro-optical systems have been developed for
reading optical indicia, such as barcodes. A barcode 1s a coded
pattern of graphical indicia comprised of a series of bars and
spaces of varying widths. In a barcode, the bars and spaces
having differing light reflecting characteristics. Some of the
barcodes have a one-dimensional structure 1n which bars and
spaces are spaced apart 1n one direction to form a row of
patterns. Examples ol one-dimensional barcodes include
Uniform Product Code (UPC), which i1s typically used in
retail store sales. Some of the barcodes have a two-dimen-
sional structure in which multiple rows of bar and space
patterns are vertically stacked to form a single barcode.
Examples of two-dimensional barcodes include Code 49 and
PDF417, which are respectively described 1n U.S. Pat. Nos.
4,794,239 and 5,304,786.

Systems that use one or more solid-state imagers for read-
ing and decoding barcodes are typically referred to as imag-
ing-based barcode readers, 1imaging scanners, or 1maging
readers. A solid-state imager generally includes a plurality of
photosensitive elements or pixels aligned in one or more
arrays. Examples of solid-state imagers include charged
coupled devices (CCD) or complementary metal oxide semi-
conductor (CMOS) imaging chips.

FIG. 1A shows an imaging scanner 50 in accordance with
some 1mplementations. The 1maging scanner 50 has a win-
dow 56 and a housing 38 with a handle. The imaging scanner
50 also has a base 52 for supporting itself on a countertop. The
imaging scanner 50 can be used 1n a hands-free mode as a
stationary workstation when it 1s placed on the countertop.
The imaging scanner 50 can also be used 1n a handheld mode
when 1t 1s picked up oif the countertop and held in an opera-
tor’s hand. In the hands-free mode, products can be slid,
swiped past, or presented to the window 56. In the handheld
mode, the imaging scanner 30 can be moved towards a bar-
code on aproduct, and a trigger 54 can be manually depressed
to mitiate imaging of the barcode. In some implementations,
the base 52 can be omitted, and the housing 58 can also be in
other shapes.

In FIG. 1A, a cable 59 1s also connected to the base 52. The
cable 59 can be implemented to provide the power to the
imaging scanner 50. In other implementations, as shown 1n
FIG. 1B, the imaging scanner 30 can be detachably placed 1n
a cradle 100. When the imaging scanner 50 detachably settled
in the cradle 100, the imaging scanner 50 can be charged with
a cable 59 connected to the cradle 100. When the imaging
scanner 50 1s removed from the cradle 100, it functions a
cordless handheld device that can be freely move around. In
addition, the imaging scanner 50 generally can communicate
with the cradle 100 through certain wireless connections,
such as a Bluetooth connection. Quite often, 1n a warechouse
or in a retail environment there are large numbers of cordless
scanners and cradles. Since there are no wires, it 1s nearly
impossible to tell which cradle the scanner 1s connected to or
which scanners are connected to the base by observation only.
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In one example as shown 1n FIG. 2, any of the four imaging
scanners S0A, 50B, 50C, and 50D can be connected with the

cradle 100, which 1s associated with a Point of Sale (POS)

200. One of the current methods to determine the connection
1s by scanning a barcode with an 1maging scanner, and listen-
ing for the error beeps or to see which POS the data comes out.
This method 1s not very convenient. Further more, this
method can become even more difficult if more then one
cradle 1s connected to a PC and all imaging scanners belong to
a particular cradle need to be located, because up to seven
imaging scanners can belong to one cradle under Bluetooth
standard. Therefore, it may be desirable to find a better
method for identitying a Bluetooth connection between a
cradle and one or more handheld data capture devices, such as
handheld 1imaging scanners.

SUMMARY

In one aspect, the invention i1s directed to a method of
identifying a Bluetooth connection. The method includes 1ni-
tiating a find-connection command from a handheld data
capture device. The handheld data capture device includes a
barcode reading arrangement or an RFID reader. The method
also includes activating a connection indicator, 1n response to
the find-connection command, on a cradle that 1s identified to
have a Bluetooth connection with the handheld data capture
device.

In another aspect, the invention 1s directed to a method of
identifying a Bluetooth connection between a cradle and at
least one handheld data capture device. Each of the at least
one handheld data capture device includes a barcode reading
arrangement or an RFID reader. The method includes imitiat-
ing a find-connection command from the cradle. The method
also includes activating a connection indicator, 1n response to
the find-connection command, on each of the at least one
handheld data capture device that 1s identified to have a Blue-
tooth connection with the cradle.

In another aspect, the invention 1s directed to an apparatus.
The apparatus includes a cradle configured to accommodate a
handheld data capture device detachably settled therein. The
handheld data capture device includes a barcode reading
arrangement or an RFID reader. The apparatus also includes
a connection indicator configured to be activated, 1n response
to a find-connection command, 1f a Bluetooth connection
between the cradle and the handheld data capture device 1s
identified. In some implementations, the connection indicator
1s on the cradle, and the connection indicator can be a light
emitting diode, a speaker, or a vibration generator.

Implementations of the mnvention can include one or more
of the following advantages. Even 1f there are large numbers
of cordless scanners and cradles that are present 1n a working
environment, the Bluetooth pairing relationships between
cach cradle and each handheld data capture device can still be
identified conveniently. These and other advantages of the
present invention will become apparent to those skilled 1n the
art upon a reading of the following specification of the mnven-
tion and a study of the several figures of the drawings.

BRIEF DESCRIPTION OF THE FIGURES

The accompanying figures, where like reference numerals
refer to identical or functionally similar elements throughout
the separate views, together with the detailed description
below, are incorporated 1n and form part of the specification,
and serve to further 1llustrate embodiments of concepts that
include the claimed imnvention, and explain various principles
and advantages of those embodiments.
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FIG. 1A shows an imaging scanner 1n accordance with
some embodiments.

FIG. 1B shows an imaging scanner that 1s detachably
placed 1n a cradle in accordance with some embodiments.

FI1G. 2 shows that any of the multiple imaging scanners can
be connected with the cradle in accordance with some
embodiments.

FIG. 3 1s a schematic of an imaging scanner in accordance
with some embodiments.

FIG. 4 shows multiple handheld data capture devices and a
cradle associated with a POS 1n accordance with some
embodiments.

Skilled artisans will appreciate that elements 1n the figures
are 1llustrated for simplicity and clarity and have not neces-
sarily been drawn to scale. For example, the dimensions of
some of the elements 1n the figures may be exaggerated rela-
tive to other elements to help to improve understanding of
embodiments of the present invention.

The apparatus and method components have been repre-
sented where appropriate by conventional symbols 1n the
drawings, showing only those specific details that are perti-
nent to understanding the embodiments of the present inven-
tion so as not to obscure the disclosure with details that will be
readily apparent to those of ordinary skill in the art having the
benefit of the description herein.

DETAILED DESCRIPTION

FIG. 3 1s a schematic of an 1imaging scanner 50 1n accor-
dance with some embodiments. The imaging scanner 50 1n
FIG. 3 includes the following components: (1) a solid-state
imager 62 positioned behind an 1maging lens assembly 60;
(2) an 1lluminating lens assembly 70 positioned 1n front of an
1llumination source 72; (3) an aiming lens assembly 80 posi-
tioned 1n front of an aiming light source 82; and (4) a con-
troller 90. In FIG. 3, the imaging lens assembly 60, the 1llu-
minating lens assembly 70, and the aiming lens assembly 80
are positioned behind the window 56. The solid-state imager
62 1s mounted on a printed circuit board 91 1n the 1maging
scanner.

The solid-state imager 62 can be a CCD or a CMOS 1mag-
ing device. The solid-state imager 62 generally includes mul-
tiple pixel elements. These multiple pixel elements can be
formed by a one-dimensional array of photosensitive ele-
ments arranged linearly 1n a single row. These multiple pixel
clements can also be formed by a two-dimensional array of
photosensitive elements arranged in mutually orthogonal
rows and columns. The solid-state imager 62 1s operative to
detect light captured by an imaging lens assembly 60 along an
optical path or axis 61 through the window 56. Generally, the
solid-state 1mager 62 and the 1imaging lens assembly 60 are
designed to operate together for capturing light scattered or
reflected from a barcode 40 as pixel data over a two-dimen-
sional field of view (FOV).

The barcode 40 generally can be located anywhere 1n a
working range of distances between a close-1n working dis-
tance (WD1) and a far-out working distance (WD2). In one
specific implementation, WD1 1s about a few inches from the
window 56, and WD2 1s about a few feet from the window 56.
Some of the imaging scanners can include a range finding
system for measuring the distance between the barcode 40
and the imaging lens assembly 60. Some of the imaging
scanners can include an auto-focus system to enable a bar-
code be more clearly imaged with the solid-state imager 62
based on the measured distance of this barcode. In some
implementations of the auto-focus system, the focus length of
the imaging lens assembly 60 1s adjusted based on the mea-
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sured distance of the barcode. In some other implementations
of the auto-focus system, the distance between the imaging
lens assembly 60 and the solid-state 1imager 62 1s adjusted
based on the measured distance of the barcode.

In FIG. 3, the illuminating lens assembly 70 and the 1llu-
mination source 72 are designed to operate together for gen-
erating an 1lluminating light towards the barcode 40 during an
illumination time period. The i1llumination source 72 can
include one or more light emitting diodes (LED). The 1llumi-
nation source 72 can also include a laser or other kind of light
sources. The aiming lens assembly 80 and the aiming light
source 82 are designed to operate together for generating a
visible aiming light pattern towards the barcode 40. Such
aiming pattern can be used by the operator to accurately aim
the 1maging scanner at the barcode. The aiming light source
82 can include one or more light emitting diodes (LED). The
aiming light source 82 can also include a laser or other kind of
light sources.

In FIG. 3, the controller 90, such as a microprocessor, 1s
operatively connected to the solid-state imager 62, the 1llu-
mination source 72, and the aiming light source 82 for con-
trolling the operation of these components. The controller 90
can also be used to control other devices 1n the 1maging
scanner. The imaging scanner 50 includes a memory 94 that
can be accessible by the controller 90 for storing and retriev-
ing data. In many embodiments, the controller 90 also
includes a decoder for decoding one or more barcodes that are
within the field of view (FOV) of the imaging scanner 50. In
some 1mplementations, the barcode 40 can be decoded by
digitally processing a captured image of the barcode with a
MmICroprocessor.

In operation, 1n accordance with some embodiments, the
controller 90 sends a command signal to energize the 1llumi-
nation source 72 for a predetermined illumination time
period. The controller 90 then exposes the solid-state imager
62 to capture an 1image of the barcode 40. The captured image
of the barcode 40 1s transferred to the controller 90 as pixel

data. Such pixel data 1s digitally processed by the decoder 1n
the controller 90 to decode the barcode. The information
obtained from decoding the barcode 40 is then stored in the
memory 94 or sent to other devices for further processing.

FIG. 4 shows multiple handheld data capture devices and a
cradle 100 associated with a POS 200 in accordance with
some embodiments. In FIG. 4, the cradle 100 1s configured to
accommodate a handheld data capture device 50 such that 1t
can be detachably settled in. The handheld data capture
device 50 can include a barcode reading arrangement or an
RFID reader. In the implementation as shown in FIG. 4, the
cradle 100 includes a connection indicator 120, and the hand-
held data capture device 50 includes a button 110 operative to
initiating a find-connection command. In operation, 1 there 1s
no Bluetooth connection between the cradle 100 and the
handheld data capture device 50 that can be 1dentified, press-
ing the button 110 on the handheld data capture device 50 will
not cause activation action of the connection indicator 120.

In operation, 1f there 1s a Bluetooth connection between the
cradle 100 and the handheld data capture device 50 that can be
identified, pressing the button 110 on the handheld data cap-
ture device 50 will activate the connection indicator 120 on
the cradle 100. In some exemplary implementations, 1f the
connection ndicator 120 1s a light emitting diode, pressing
the button 110 can cause some flashing from the light emitting
diode; 1f the connection 1indicator 120 is a speaker, pressing
the button 110 can cause one or more beeps from the speaker.
In other exemplary implementations, pressing the button 110
can cause some vibration movement in the cradle 100.
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In some implementations, the connection indicator 120 1s
placed on the cradle 100. In other implementations, the con-
nection indicator 120 can be placed in other parts of the POS
200. For example, 1n some implementations, if there 1s a
Bluetooth connection between the cradle 100 and the hand-
held data capture device 50 that can be 1dentified, pressing the
button 110 on the handheld data capture device 50 can cause
one or more beeps from a personal computer that 1s connected
to the cradle 100.

In some implementations, the find-connection command 1s
initiated by pressing the button 110 on the handheld data
capture device 50. In other implementations, the find-connec-
tion command can be 1nitiated by acting on a menu item on a
display for the handheld data capture device 50. In still other
implementations, the find-connection command can be 1niti-
ated by scanning a barcode with the handheld data capture
device 50. In addition, the find-connection command can also
be mitiated from the handheld data capture device 50 auto-
matically and periodically.

In some implementations as shown in FI1G. 4, the handheld
data capture device 50 can also include a connection indicator
140, and the cradle 100 can also include a button 130 opera-
tive to mitiating a find-connection command. In operation, 1
there 1s a Bluetooth connection between the cradle 100 and
the handheld data capture device 50 that can be 1dentified,
pressing the button 130 on the cradle 100 will activate the
connection indicator 140 on the handheld data capture device
50. The connection indicator 140 can be a light emitting
diode, a speaker, or a vibration generator. If there are multiple
handheld data capture devices that can possibly have Blue-
tooth connections with the cradle 100, pressing the button 130
on the cradle 100 will activate the connection indicator 140 on
cach of the handheld data capture devices that has a Bluetooth
connection with the cradle 100. Under the current Bluetooth
standard, up to seven handheld data capture devices can pos-
sibly have Bluetooth connections with the cradle 100, and
pressing the button 130 on the cradle 100 allows each of the
Bluetooth-connected devices be identified. In some 1mple-
mentations, mnstead of pressing the button 130 on the cradle
100, the find-connection command can also be 1mitiated by
acting on a menu 1tem on a display of a personal computer that
1s connected to the cradle 100. The find-connection command
from the cradle 100 can also be mitiated automatically and
periodically.

In the foregoing specification, specific embodiments have
been described. However, one of ordinary skill in the art
appreciates that various modifications and changes can be
made without departing from the scope of the invention as set
torth 1n the claims below. Accordingly, the specification and
figures are to be regarded in an illustrative rather than a
restrictive sense, and all such modifications are intended to be
included within the scope of present teachings.

The benefits, advantages, solutions to problems, and any
clement(s) that may cause any benefit, advantage, or solution
to occur or become more pronounced are not to be construed
as a critical, required, or essential features or elements of any
or all the claims. The invention 1s defined solely by the
appended claims including any amendments made during the
pendency of this application and all equivalents of those
claims as 1ssued.

Moreover 1n this document, relational terms such as first
and second, top and bottom, and the like may be used solely
to distinguish one entity or action from another entity or
action without necessarily requiring or implying any actual
such relationship or order between such entities or actions.
The terms “comprises,” “comprising,” “has”, “having,”
“includes”, 7 “contains”, “‘containing” or any

“including,

10

15

20

25

30

35

40

45

50

55

60

65

6

other variation thereof, are intended to cover a non-exclusive
inclusion, such that a process, method, article, or apparatus
that comprises, has, includes, contains a list of elements does
not include only those elements but may include other
clements not expressly listed or inherent to such process,
method article, or apparatus An eclement proceeded by

“comprises . , “has . . . a”, “includes . . . a”,

“contains...a” does 110‘[, without more constraints, preclude
the existence of additional 1dentical elements in the process,
method, article, or apparatus that comprises, has, includes,
contains the element. The terms “a” and “an” are defined as
one or more unless explicitly stated otherwise herein. The
terms “‘substantially”, “‘essentially”, “‘approximately”,
“about” or any other version thereof, are defined as being
close to as understood by one of ordinary skill in the art, and
in one non-limiting embodiment the term 1s defined to be
within 10%, 1n another embodiment within 5%, 1n another
embodiment within 1% and 1n another embodiment within
0.5%. The term “coupled” as used herein 1s defined as con-
nected, although not necessarily directly and not necessarily
mechanically. A device or structure that 1s “configured” 1n a
certain way 1s configured 1n at least that way, but may also be
configured 1n ways that are not listed.

It will be appreciated that some embodiments may be com-
prised of one or more generic or specialized processors (or
“processing devices™) such as microprocessors, digital signal
processors, customized processors and field programmable
gate arrays (FPGAs) and unique stored program instructions
(1including both software and firmware) that control the one or
more processors to implement, in conjunction with certain
non-processor circuits, some, most, or all of the functions of
the method and/or apparatus described herein. Alternatively,
some or all functions could be mmplemented by a state
machine that has no stored program instructions, or in one or
more application specific integrated circuits (ASICs), 1n
which each function or some combinations of certain of the
functions are implemented as custom logic. Of course, a
combination of the two approaches could be used.

Moreover, an embodiment can be implemented as a com-
puter-readable storage medium having computer readable
code stored thereon for programming a computer (€.g., com-
prising a processor) to pertorm a method as described and
claimed herein. Examples of such computer-readable storage
mediums 1nclude, but are not limited to, a hard disk, a CD-
ROM, an optical storage device, a magnetic storage device, a
ROM (Read Only Memory), a PROM (Programmable Read
Only Memory), an EPROM (Erasable Programmable Read
Only Memory), an EEPROM (Electrically Erasable Pro-
grammable Read Only Memory) and a Flash memory. Fur-
ther, 1t 1s expected that one of ordinary skill, notwithstanding
possibly significant effort and many design choices motivated
by, for example, available time, current technology, and eco-
nomic considerations, when guided by the concepts and prin-
ciples disclosed herein will be readily capable of generating
such software instructions and programs and I1Cs with mini-
mal experimentation.

The Abstract of the Disclosure 1s provided to allow the
reader to quickly ascertain the nature of the technical disclo-
sure. It 1s submitted with the understanding that it will not be
used to 1mterpret or limit the scope or meaning of the claims.
In addition, 1n the foregoing Detailed Description, 1t can be
seen that various features are grouped together in various
embodiments for the purpose of streamlining the disclosure.
This method of disclosure 1s not to be interpreted as reflecting
an 1ntention that the claimed embodiments require more fea-
tures than are expressly recited 1n each claim. Rather, as the
following claims reflect, inventive subject matter lies 1n less
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than all features of a single disclosed embodiment. Thus the
following claims are hereby incorporated into the Detailed
Description, with each claim standing on its own as a sepa-
rately claimed subject matter.
What 1s claimed 1s:
1. A method comprising the steps of:
initiating a find-connection command from a handheld
data capture device, wherein the handheld data capture
device includes at least one of a barcode reading
arrangement and an RFID reader; and
activating a connection indicator, 1n response to the find-
connection command, on a cradle only if a preexisting
Bluetooth connection between the cradle and the hand-
held data capture device 1s 1dentified.
2. The method of claim 1, wherein the activating step
COmMprises:
flashing a light source on the cradle.
3. The method of claim 1, wherein the activating step
COmMprises:
generating one or more beeps from the cradle.
4. The method of claim 1, wherein the activating step
COmprises:
causing the cradle to vibrate.
5. The method of claim 1, wherein the initiating step com-
Prises:
initiating the find-connection command from the handheld
data capture device automatically and periodically.
6. The method of claim 1, wherein the initiating step com-
prises:
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imtiating the find-connection command from the handheld
data capture device manually.

7. The method of claim 1, wherein the imitiating step com-
Prises:
imitiating the find-connection command upon scanning a
barcode with the handheld data capture device.

8. An apparatus comprising;:
a cradle configured to accommodate a handheld data cap-
ture device detachably settled therein, the handheld data

capture device including at least one of a barcode read-
ing arrangement and an RFID reader;

a connection indicator configured to be activated, 1n
response to a find-connection command 1mtiated from
the handheld data capture device, only 11 a preexisting
Bluetooth connection between the cradle and the hand-
held data capture device 1s 1dentified; and

wherein the connection indicator 1s on the cradle.
9. The apparatus of claim 8, wherein the handheld data

20 capture device comprises:

25

means for imtiating the find-connection command.

10. The apparatus of claim 8, wherein the handheld data
capture device further comprises:

a button thereon operative to mitiating the find-connection
command.

11. The apparatus of claim 8, wherein the connection indi-
cator on the cradle includes a light emitting diode.
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